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ABSTRACT

Typhisopsis Jousscaume, 1SS0, and Typhisala Jousseanme,
1881, are redeseribed and the in(]n(led species reviewed. Ty-
phisopsis coronatus (Broderip, 1853) is considered as the senior
ssnomvin of T. quadratus | llm(ls IS4‘>, Murex siphoniferus
Lesson, 1844 and Typhis martyria Dall, 19020 th addition.
Typhisopsis carolskoglindae new species is described Trom
western Panama Its range extends to Sonori, Mexico. The new
species is compared with Typlisopsis coronatns, Typhisala
grandis (A Adams, 1S55) and T clarki (Keen and Camphell,
t96-4).

The four species have ditferent shell morphology, especially in
the number, licight., and breadih of the spiral cords. the mor-
phology of the wial ribs and the siphonal canal. The proto-
conchis of the fonr species are illustrated for the first time.
Lectotypes are designated for Murex siphoniferus and Tor Ty-
phisala grandis.

INTRODUCTION

A few months ago, the senior anthor received a lot of
specimens of “Typlis™ species from Costa Rica lor iden-
tilication. At lirst sight that lot was separated into two
species: Typhisopsis coronatus and Typhisala grandis.
[owever, after more carelul examination and discussion.,
we hegan a complete re-evalnation ol the whole group
ocenrring i the eastern Pacilic. Typhisopsis coronatus
was described from a sub-adnlt specimen. Another spe-
cies, previonsly identified as a dwarl torm of Typhisala
grandis by D Attilio (1957) and D’Attilio and 1ertz
19SS) was re-examined. Tt is here deseribed as a new
species of Typlisopsis.
Keen (1944), Gertiman (1969), Radwin and D Attilio
1976), Vokes (198S), and other ‘lllflll)lb classified all the
Fyplis-like species in the Munricidae, sublamily "Fyphinae

" Rescarch Associate

\Ssociate

Cossmann, 1903, D Attilio and 1ertz (19SS) included
the species related to Typhis in the family Typhidae [as
in Sacco (1904) and Garrard (1963)] and spht it into two
sublamilies: Typhinae and Tripterotyphinae D Attilio
and Hertz, 195S. Their study was based on morphologi-
cal differences ol shell and radular structure. The validity
ol Tripterotyphinae is not questioned herein. Subse-
quent authors. however, chose to retain 'l‘li])tomt\phi-
nae, as well as Typhinac. as a sublumily ol Muricidae
instead of I\])hl(]w (Vokes. 1959, 199D, 1996- Hounart,
1991, 1994, 2002; Absalio and Santos. 2003). DNA work
curre nt]\ inder way elsewliere (Oliverio and Houart, in
pu D ) for Typhine dius labiatus (Cristofori and Jan. 1832)

Typhis sowerbyi 11, and A, Adams, 1858) as well as
hltuw DNA work may help clarify the taxonony in this
aroup. Racular tmmm()l()tf\ follows Houart (1991) based
on D'Attilio aud Hertz ( ]9%5)

Abbreviations used in this study are: BNIONTI: Natu-
ral History Musemmn, London, Great Britain; CAS: Cali-
fornia Academy of Sciences, Sun Francisco, Calitornia,
USA: TRSNB: Institut royal des Sciences naturelles de
Belgique, Brixelles, Belginm: LACM: Natural History
Musenm ol Los Ange les County, California, USA;
MNTIN: Musémm national d'Histoire natrelle. Paris,
IFrance ; MZCR: Musco de Zoologia, San José, Costa
Rica; SBNINTL: Santa Barbara Muosenm of Natural His-
tory, California, USA; SDNHML: San Diego Natural His-
tory Musemn, California, USA; SUPTC: Staunford Uni-
versity ]’4|(‘<mt()]olr1( al Type Collection, Stanford, USA;
USNAI: National \Ills( i of Natnral Thstory, Washing-
ton, D.C., USA; CJ11. Carole and Jules Hertz Collection,
Sun Dicgo, California, USA; CS: Cavol Skoglind Collec-
tion, Ilm( iy, Arizona, USA; RIT: Roland Honart Col-
lection, Lunden, Belginm: RZ: Ricky Zandali Collection,
Abaco. Bahwmas; spec.: live-taken specimen: dd spec.:
cmpty shells, dead collected.

SYSTEMATICS
SnbLanily Typhinae Cossinann, 1903

Description:  Shells with aperture entive, nsnally with
projecting peristome and no sulens: usually four or move




l\ Houart and C. ll( 'z, 2006

varices per whorl. cither wing-like or with asial swellings
roimded, ventrally sealed anal tubes originating from
adapical spiral cord. only cnrrent anal tube functional,
older tubes sealed: slp[lun U canal ventrally sealed with
left side overlapping right side.

Genus Typhisopsis Jousscanme, 1550

Type Species:  Typhis coronatus Broderip, 1833, cast-
ern Pacilie, by original designation.

Desceription:
adult with varical flange. frilled dl)apuiumlh Varices
heavy, rounded. rope- h]\v Shoulder spines broad-hased.
tric 111”11]‘11 flat an ringe inwards to a \]1‘11]) ])()ml Parti-
tion connecting ape ltllld] shoulder spine and last teleo-
conch whorl. Anal tubes situated near preceding varix.
Siphonal canal broad. ventrally sealed. Lelt side of canal
broadly overlapping right side.

Typhisopsis coronatus (Broderip, 1833)
Fiqwres 1-15. 16, 4416, 56-57. 61-62. 67)

Typhis coronatus Broderip, 1833 178: Sowerhy, 1541, pl. 200.
ll;‘,h 3.4

Typhis quadratus Hinds, 1S43: 1S: tinds. 1844 10, pl.3. figs 3, 4

Murex siphoniferus Lesson, 1844 168,

Typhis martyria Dall. 1902: 550, Dall. 1908, pl15, fig 11,

Typhis ( Typhisopsis) coronatns.—Xeen, 1944 fig. 17 Keen.
1971: 340, fig. 1051 right [tvpe tigure of T gnadratus]
\bbott. 1974: 192 (2017

Typhisopsis coronatus.— D" Attilio, 1975: 57, text fig.: 1" Attilio,
1976: 25| text figs: Radwin and D Attilio, 1976: 212, pl. 32,
figs. 10-12; Abbott and Dance, 1952: 157, text fig.;

=

Shell with tour varices; apertural vavix of

D Attilio, 1987 34-35, figs 7-11; D'Attilio and e
195S: 21, fig. 109,

Typhis coronatus —Kaicher, 1978: card 1595

Typhis (Typhisopsis) grandis —Keen, 1971, 540, lig. 1052 [not
Typhisala grandis (A. Adams, 1853)]

Not Typhis (Typhisopsis) coronatus Keen, 19710 540, fig
1051 (left) not Broderip, 1833 [= Typhisala grandis (A
Adams, 1855)]

Description:  Shell up to 40 mni in length. Biconic
heavy: spire high, acute; 1)1(>t<)wn(]1 l)“ \\hm* of 2.75
rounded \\]l()l]s first protoconch whorl pustidose. re-
maining whorls sinooth: terminal lip thin, raised. curved
(Figures 44—16). First four teleoconel whorls simooth,
ﬁlmx\ with no microsenlpture; intritacalx covering pen-
altimate and final whorl with 1111(1“\“1]})t|m consisting
of regular gonge-like pits (Figure 57). Shell with six
weakly shouldered. nodose teleoconch whorls. Last
whorl hroad: snture moderateh mmpressed and mostly
obscured. Axial seulpture of four broad, rounded., rope-
like varices, each hearing a broad. flat, triangular,
strongly inward-bent. shonlder spine at mtersection with
P2, On last whorl apertural varix broadly expanded, edge
reflected dorsally, rilled abapertur: Ay with posterior
edoe extending into a she up dorsally incunrved spine at
shoulder; anal \l])ll()l] (tube) adjacent to preceding varix
and appressed to partition connecting the varix of previ-
ous whorl. Final anal siphion long and dorsally directed.

Spiral sculpture on three earliest varices of heavy
raised spiral cords (P3-P6) hecoming less prominent at
the anterior end. intervarical spiral sculpture faint or ab-
sent. Siphonal canal long. broad (Table 1), ventrally

Figure 1. Morpholog

f the spiral cords in Typhisopsis coronatus

Brods rip 1533
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Table 1. Terminology used to describe the spiral eords (hased
on Merle 1999, 2001

r Primary cord

s Secondary cord

1 Shoulder cord

P2-16 Primary cords on the convex part of the
teleoconch whorl

s1-s6 Secondary cords on the eonvex part ot the

teleoconch whorl
Example: sT = secondury cord between P1and P2:
s2 = secondary cord hetween P2 and P3. ete.

\l)I’ I(L\pt rtural primary cord on th( siphonal canal
MP median primany cord on the siphonal canal

ABYP abapertnral primary cord on the siphonal canal
ads adapertural se condary cord on the siphonal canal
ms median secondany cord on the siphonal canal
abs abapertural \u(mddl} cord on the siphonal canal

scaled along its length with 5 cords (probably ADP. ads.
MP. ABP, abs). tapering with long, hackwards [aci ing.
sealed tube at distal end, Sutnral ]m( strongly shifted to
the right. Aperture white, moderately large, smooth, sub-
circular, entire. fonning an erect peristome appresse >
posteriorly. Intritacalx (hall\x ofl-white, deeply and ir-
reaularly plttod Shell color white to cream with browa
.snifn.xmu.s on varices, tips of shonlder spines, and tip of
siphonal canal: two to five brown spots on edge of aper-
tural lip, sometimes none, on occasional specimens these
spots also o leading side of varices. Operenlum comens,
]igllt brown with 13-15 concentric lamellae and terninal
nncleus. Radula (Figure 67) with rachidiun tooth bearing
a long central cusp. and on each side 3 or 4 slwhtl\
\ll()lt(] narrower lateral denticles of varied stre nﬂt]] and
length or ervatically fnsed, and a broad lateral cusp, s]ml]tl\
slmml than central ensp. Lateral teeth sickle s]mpt d,
broad.

Type Material:  Typlis coronatus: Ecnador. Salango,
Lolotvpe BMUNTL) 1966447: Typhis gunadratus: Costa
dica, Golfo de Nicova, and Ecnador, Bahia de Guay-
,u]nil dredged from wmnddy bottom 7 to 18 fins (13-33
m) (Golto de Nicova is here designated as type locality),
]1()](>t)1)( BN(NH) 1844.6.7.35: Murcy siphoniferus:
Mexico, Acapuleo, Guerrero, 1 lectotype NINHN (here
selected); Typhis martyria: Gollo de Calilornia, off San
Pedro Martir, 26 m, sand, holatype USNN 130629.

Other Material Examined:  Mexico, Bahia Magda-
tena, Baja Calilornia Sur. 1 spec. (SBMNH): San Felipe,

Baja Calilornia. 1 spec, (SBMNT); Bahia de los Angeles,
Baja Calilornia. dredged 27 m, | spee. (SDNTN 23216
[licured in Radwin and D'Attilio, 1976]); ofl Isla San
Marcos, Baja California Snr, divers, 12 on Spondylus
princeps, I spec. (CS); Isla Cannen, Baju California, 1 dd
spee. (SDNTEN Isla Danzante, Buja California Snr,
dredged 3540 m. 3 spec. (CS): dredged 3045 m, 3
spec. (CJHD: Bahia Concepeidn, Baja Calilornia, 1 spec.
SDNHN: Cabo Tepoca, Sonora, dredged 20-30 .

sand hottom with rocks, 5 spee. (CS): Guayimas, Sonora,
dredged, 24 m, Lspec., (RLD; 1 spec. (]w(]"vd (SDNTIN
43512): 55 w1 dd spee. (MNTIN); Bahia lil(o(lu]nnnp(),
Sonora. dredged 42 m, 1 spec. (MNTIN); dredged 18-27
m, 2 spec. ( (CJH); 150 spec. (SBMNILL); Sonora 1 spec,
(MNHN), 2 spec. (R11); olt_Bahia San Carlos, Sonora,
19-35 m, Ispec. (IRSNB 1G 26.158); dredged 18-22 m,
9S spec. (CJH): dredged 15-30m . 14 spec. (CS): 4 spec.,
31 m (SDNHM 90837); dredged 100 m, 3 spec.
(SDNLIN 71920); olf Tetas de (,ldnas dmdm d 60-100
m, 7 spee. (SDNTIN 92766); Tenacatita, ]ahsm 2 spec.
(SBMNID: Manzanillo, (()]mm near harbor entrance,
15-22 . 1 spec. (RH); dredged 10-30 m, 3 spee. (CS);
dredged 31 m, 4 spec.(SDNHM): dredged 100 m,
3 spec. (SDNIIN): dredged 60-100 m, 7 spec.
(SDNIIN): 16 spec. (SBNINLI); Salina Cruz, Oaxaca, 5
spec. (SBMNH); Costa Rica, Playas del Coco, Guana-
caste dredged 24 m, 4 spec. (CS): dredged 24-36 m, 4
spee. (CJ); dredged 24-36 m. 2 spec. (SDNIINM
90774): 1 dd spec. (SD\I]\I 91506); 1 spec. (SBNINH);
16 spee. (SBMINTT): Panama, 7] spec. (SBNINHY; Isla
Santa Catalina, dredged 5-8 1, 5 spec. (R11); Boca de la
Honda, 7°27'N. 80°51°\V, in w lnte sand, 2 spec. (RH);
SE Isla Rancheria, Gollo de Chirigui. dredged 15-30 m,
1 spec. (SDNTIN 90775): Isla Cébaco, ()ff Golto de
Montijo, Veraguas, in silty sand and rubble, 6-9 m, 1
spec, (\l\ll\) Buliia \]mm]() Veracuas, 19 m, | spec.
(R11): Arenas de Quebro, dredged 19-3S m, l spec.
(R11); Isla Venado, 1 dd spec. (SDNHM 64236); Ecua-
dor, Islas Galipagos, Isla San Salvador, close tn Bahia
James, 30-35 m, coll. D.R. Shasky. | spec. (SBNMNH
366002).

Distribution:  San Felipe. Baja Calilornia and Cabo
Tepoca, Sonora, Mexico, to (lnu_\‘z’lqnil, Ecnador and Islas
Galdpagos. 532 .

Remarks:  Subadnlt specimens of 7. coronatus (Fig-
nres H=12, 62), as in the Hype, have an mu)mpletel\
formed apertural Tip whicli gives the shell a narrower and
more slender outline. The first four teleoconch whorls
(to a length ol approximately 15 mm) ol 10 coronatus are
simooth and shiny without the microscnlpture evident on
mature shells, In juvenile specimens the siphonal canal s
also narrower, having anore centrally sitnated sutural line.

Of the two syntvpes of Muiex szp/mmﬂ ries (NINTIN),
one is lz/p/usulu arandis, the other is umxpvuh( with
Typlisopsis coronatus. As first revisers, and in order to
maintain the name T grandis as it was illastrated by
recent anthors, we designate that latter specimen of
Murex siphoniferus as lectotype (Fignres 6-7). Two of
the three syntypes of Typlisala ¢ (m(/is (A. Adains, 1855)
are spechnens ol Typhisopsis coronatus (see nnder that
species for farther explanation). The holotvpe of T
quadratus (BNINT1)) has the siphonal canal broken | ]mt
the overall shape of the shell is aquite the same uas the
intact specimen illnstrated by Hinds (1S44: pl 30 figs
3—4). No other specimen was Jocated i the tvpe mate-
vial.
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Figures 2-13. 2-3. Ecuador, Sulango, holotype BN 1966447, 26 - (photo I’
Crab. BMNH . 4=3. Typhis quadratus 1inds, 1543, Costa Rica. Golfo de Nicoya (herein designated as type locality). holotyp
BM/NH ' 1544.6.7.35. 17.5 mm (photo P. Crab. BMNI. 6-7. Murex siphouiferns Lesson, 1SHL Mexico, Acapuleo, Guerrel

lectotvpe MNHN (here designated), 27.9 nin (photo D, Brabant, NINHN). 8=9. Typlis martyria Dall. 1902, holotvpe USNAM
130629. Golfo de California. off Sun Pedro Martir, 27.6 1. 10, Typhisopsis coronatus. Tetas de Cabra, Guaymas, Son M
19.4 CJH ;.].,,r. P Sadeghian) (protoconch illustrated Figures 4345
13-15. West Panama. Boca de la onda. 7°27" N. SO*51" W

1';/:/1. opsis corouatu Brod: p 1833

=12, Panama, Santa Catalma, 5 I
in white sand. RII. 23.56 mm.
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Typhisopsis carolskoglundae wew species
(Figures 17-25, 4749, 59, 63)

Typhisala grandis—D Attilio, 1987: 32, figs. 1-6: D'Attilio and
tlertz, 1958S: 72-73, figs. 108 a-e |nnt Typlisala grandis
(A. Adams. 158535)].

Description:  Shell up to 30.9 mm in length, slender,
heavy. Spire high, 40—18% of total shell length. Proto-
conch off-white. conical with 2.7 rounded protoconch
whorls, first whorl pustulose, remaining whorls smooth,
ending \\ith delicate. thin, weakly ercet and curved ter-
minal hp Yigures 47—19); te Jeoconeh with up to 3 0r 6
broad, Stl()n“l\ shouldered whorls, Suture impressed,
partly ()bscmed axial sculpture of first three teleoconch
whorls with sharp varices: remaining teleoconch whorls
consisting of four strong. broad. munded varices with
remains of sharp lamima visible on varices ol last whorl;
cach varix with a broad. flat, long. strongly inwards
p()mted triangular, [lat spine at d(]dpl( al extremity tonch-

ing previous whorl. Anal tube adj acent to leading edge of

varix and appressed to previons partition. Varices
broader and swollen at shoulder peripherv. Apertural
varix with a moderatelv broad, recurved. sinmous flange,

aslightly broad, long, somewhat curved spine at posterior
t(l”(‘ spine attadn(] to previons whorl by an axially

”mu\(‘d palhh(m densely sculptured spna"\ lip (d"('
mnnd]\ cunving into slplmlml canal approximately 1/4
from the end.

Apertural varix with strong spiral cords beginning at its
outer lip and over-ridden by strong axial limbriation;
outer recurved edge of abapertural side squaunose. Spiral
sculpture of raise (l heavy, primary cords on varices. Last
whorl with 15 cords (P1, P2, s2, P3. 53, P4, s, P5, s, P6,
followed by ronnded cords on mpllonal canal, probably
ADP, ads, MP, ms and ABP), lorming a broad expansion
at adapical extremity of apertoral varix. P11 with scaled.
rounded anal tube near preceding varix. P2 with flat,
triangular spine at intersection with varices. Iitervarical
sculpture faint or absent under magnification (20x).
Sealed rounded anal tube ;1pp1'(‘sscd to partition on pre-
ceding varix, lorming an angle ol approximately S0-90°
with axis of shell. Spllal (()1(]% ending as short, stronglv
backward enmved spines at edge ol apertiral varix,

\perture subcircular, forming a continnons peristome,
erect at outer lip and anterior portion of columnellar lip
and appressed posteriorly. Siphonal canal comparatively
short. broad, ventrally sealed. Sutural line stmnﬂ]\
shilted to the right, left side ol canal broadly overl: apping
right side. Intact specimens ending with canal dorsally
rellected and curved to the right at extremity.

Fresh. not overly cleancd speciniens, with a simple.
chalky ofl=white intritacaly \]m\\m" occasional axial
striae, Protoconch oflswhite with white pustules o first
whorl. Teleoconel color white to eream with brown on
shoulder spines and anal tubes; 2-5 hrown spots on edge

ol onter apertural lip and often visible on leading ¢dge ol

previous varices. One bhrown spot midway inte rvarically
on cach varix except the apertnral varix, as in Typhisala

grancis. Operculum light brown with 12-14 concentric
lamellae and terminal nucleus. Radula not examined.

Type Material:  Holotype: SDNTIN 90773, Costa
Rica, Plavas del Coco, Gnanacaste, on mud bottom, 24—
37 m: Paratypes: Costa Rica, Plavas del Coco, Gnana-
caste, on mud bottom, 24-37 m. 1 paratype (SDNEIM
93358); on mud bottom, 24-37 m, l pm‘at\po (CTH);
dredged 12-25 m. 3 sp. (CS): 2 spec., 18-27 m in coarse
an(l l)lol\en shell bottomn (SBNINH 3-)94.)1 1 paratype
(SBNINH 359436); 5 spec., 930 m (SBMN H 359435): 1
paratvpe (USNNI 105429S): 1 paratype (LACM 3066);
Isla Negritos, Gollo de Nicoya, 3 paratypes. 21-27 m.
coarse sand, broken shell (SBNINTI 359430): Panama,
Arenas de Quebro, Veraguas, 19-37 m, [ paratype (RH):
Boca de Ta Honda, 40""' N, SO°517 W, in white sand, 1
paratype (BNI(NTL) 20050371): 1 paratvpe (MZCR UCR
6153): 1 paratype (NINHN Moll 6991): 2 paratypes
(RID): off Isla Gobernadora, intertidal, I paratype (RH):
oll Isla Venado, Bahia Panama in muddy sand at low tide,
I paratype (IRSNB IG 26.817/566); Bahia Chiriqui, 74
. b paratype (IRSNB 1G 2S.466/567): Contadora, Per-
las Archipelago, Bahm de Panama, 4 paratypes, 1)——.)() m
(SBNINH ‘;)094- 32): 1 paratype (SBNINT 359429): Ecua-
dor, Isla Santiago, Islas Galapagos, 1 paratype (SBT\L\'II
359433).

Other Material Examined:  Mexico, Bahia San Car-
los. Sonora. 31 m. | spec. (RH).

Type Locality:  Costa Rica, Guanacaste, Playas del
Coco. on nmd botton, 24-37 m.

Distribution:  Sonora, Mexico to Isla Venado Bahia de
Panama, Panama, from the intertidal to 74 m and Islas
Galidpagos. Eciador.

Etymology:  This species is named in honor of Carol
Sl\(wllmd ol Phoenix, Arizona, anthor and specialist in
Panamic mollusks, who first collected the type material
ol this species and donated the holotvpe and a paratype
to the SDNILIM. She has also donated additional
paratyvpes of this species from her private collection to
the USNM and to the LACNIL

Remarks:  Typhisopsis carolskoglindae differs from T.
coronatus in having a broader siphonal canal with an
<\p'u|(]< d varical ll-mtw exte n(]inq alimost to the tip ol
the siphonal canal: lange sinnous midway to the interior
end, roundly curving mto the slpll(mal canal, approxi-
mately 174 from the end and constricted at the base, 1t
has a relatively smooth shell surlace under a chalky,
simple intritacalx, compared to the squamose, pitted in-
tritacalx in T coronatus. The axial vibs are nsnally
broader at the shoulder. and there are more munerous
and slightly narrower spiral cords on the last teleoconch
whorl, 15 in contrast to 11=-12 in 7" coronatus. The va-
rices appear broader in coronatus and the spival cords are
less pronounced in the new species.

The holotvpe ol Typhisopsis carolskoghmdae was il-
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Figures 16-29.  Species of Typlisopsis and Typhisala. 16. Typlisopsis coronatus (Broderip, 1833), Mexico, Colima, Manzanillo
wear harbor entrance. [15-22 m. coll. RIL 24.3S mm. 17=25. Typhisopsis carolskoglundae new species 17-18. Costa Rica, Playa de]

Coco. ( ste. on mud bottom. 24-37 m. holotype SDNITIN 90773, 17.S mun (photo K. Barwick) 19, Paratype SDNHNM
9355517.11 photo K. Barwick). 20-22, Western Panama. Boca de la HHouda. 77277 N, 907517 Woin white sand. paratvpe RI1
30.1 mm. 23. Western Panama, Boca de Ta Honda. 7°277 N.S0°517 AV, in white sand, parabpe MNTIN Moll 6991, 18.9 . 24.
Mexico. Sonora. Buhia San Carlos, 31 m. REL 26 mm. 23, Paratvpe SBNINTT 359436, tvpe locality, 16.6 i (photo P. Sadeghian
p oncl strated Figures 16451, 26-29. Typhisala clarki (Keen and Camnpbell. 19641, 26-27. Bahia Panami. Iska

hol pe ( ASIZ 064667 [ex-SUPTC 9724], 22.5 mn l‘)]]n‘()(. Ntz 28—29.1'11%11‘1’1(‘[}.\.1 N1, 22 mm (photo P. Crab. BNIN|
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Justrated in D'Attilio (1987: figs. 1 and 2 [left]) and
D Attilio and Hertz (1988: fig. 108, a— e). as a dwarf Ty-
phisala grandis. but 11/})111\0})\15 carolskoghindae differs
from II/;)/IIW[H grandis in having a sml]h T, NTOWCT
shell at maturitv and fewer and 1)1().1(1(1 spiral cords on
the last teleoconch whorl (15 in Typhisopsis carolsko-
alundac in contrast to 20-23 on Typhisala grandis). Ty-
plzz.wp.w.s carolskoghindae also las broader, shorter, {lat
varical shoulder spines, typical ol Typlisopsis and nar-
rower less sharp axial 1'11)s with the flange on the aper-
tural varix more strongly constricted at tho base of the
siphonal canal than in ]l/plzls(zlﬂ arandis.

Typhisopsis carolskoghindace differs [rom Typhisala
clarki in having broad, 1()1111(16-(1 varices, rather than the
sharp varices in T. cfarki. in having anal tubes adjacent to
the leading edge ol varices rather than midw. ay between

varices, dﬂ(l in lmnn«f brown spots on the dpemnc edge
and on previous varices, which are lacking in 11/})/11&(1/(1
clarki. The new species is similar to ¢ (m(lzx and clarki in
having an expanded, strongly fimbriate varical Bange and
a sm()()th shell under a simple chalky intritacalx.

Genns Typhisala Jousseaume, 1851

Type species:  Typhis grandis A. Adams, 1855, castern
Pacitic, by original designation.

Description:  Shell with four varices; apertural varix of

adult with broad apertural varical Tange extending to
almost the tip ol siphonal canal, imbriate abaperturally:
other varices sharp, narrow. Shonlder spines narrow:
spines of three abapical teleoconch whorls narrow,
twisted, curved inwards: partition connecting ;qwmlml
spine and Jast teleoconch whorl, Anal tubes sitnated near
prc('t*ding varix, prc.sse(l against pre (e(hnu partition. Si-
phonal canal broad, ventr all) sealed: le ft side of canal
overlapping right side.

Typhisala clarki (Keen and Campbell, 1964)
(Figures 26-29. 30-34, 50-52, 58, 64, 6S)

Typhis (Typlisopsis) clarki Keenvand Campbell. 1964 1S, pl. 9.
figs. 15. 19, 23.

Typhis (Typhisopsis) clark. —Keen, 1971: 540, fig. 1050, Ab-
bott, 197 192 (2016).

Typhis clarki—Gemmell, 1974 100-103, 5 figs.; Kaicher,
19S0: card 2508,

Typhisala clarki—1D"Attitio, 1975 58, text fig.; hadwin and
D’ Attilio, ]‘)"h ’ll pl. 31 fig. 50 Gemmell and 1)Attilio.
1979: 8593, figs. 1-S: D'Attilio and Hertz, 198%: 20, [ig
107,

Desceription:  Shell up to 27 mim in length, biconic,

lamcllate, delicate. Spire moderately high, 39-42% of

total shell Tength: protoconch of 2.5 off=white, smooth,
convex, conical wharls, first whorl pustnlose, remaining
whorls smooth (Figures 50-52); teleoconch with six -
culate, strongly shonldered whorls, Suture impressed,

parth obscir d by sncceeding whorl, Axial senlpture of

teleoconch consisting of tour high, sharp, narrow, lamel-
late varices, cach with a slightly open, long, twisted, in-
ward curved spine adapically, each varix composed of
two appressed laminae, one on the receding edge ex-
tending further than the one on leading edge, the two
forming the slightly open spine at shoulder. Anal siphon
(tube) forming an angle of approximately §5-90° with
axis of shell, p]a(( »d approximately midway between va-
rices aud appressed to previous partition, Jast tube only
complete, long, open. Apertural varix flange- like,
strongly fimbriate, dorsally reflected as shallow, open
spinelets at outer edge. Apertural spine hroad, triangular,
weakly or strongly (](nsa]]\ curved, connected to last te-
leaconch whorl l)\ a 1)10&(] high. lamellate, partition. All
other spiral cords ending as sholt weakly or strongly
backward enrved. open spinelets at e(l(rv of apeﬁuml
Varx., bpnal S(ll]PtUl(‘ faint, where present, 12-14 inter-
varical lines visible on some specimens under magnifica-
tion (10x) corresponding to open spinelets at outer ap-
ertnral edge. Ou fresh specimens, not over-cleaned, in-
tritacalx sculpture ol simple axial striae present. P1 with
sealed, tapering, anal tube. P2 ormamented with long,
upwards curved spine at intersection with varix. '

Aperture siall, ovate, torming a continnons peris-
tome, erect at outer lip and anterior portion ot columel-
lar Tip. Siphonal canal Jong, broad., ventrally sealed. ta-
pering to a slender, (1()1\4]]\ curved tube at distal end.
Sutural line weakly shif fted to right, left side ol canal
weakh overlapping right side. C ()]()1 ol protoconch off-
white with white l)nstnl(s on first whorl; teleoconch
brown, cream or vellowish-white (sometimes with all
three colors on one shell), having darker brown anal
tubes, shoulder area. shonlder spines. and tip of siphonal
canal. Apertural flange often white even on brown shells.
On fresh specimens, not over-cleaned, intritacals seulp-
ture of simple axial striac present. Operculum cormeus,
licht brown with 12 or 13 concentric lamellac and ter-
minal nnclens. Radula (Figure 65) with rachidian tooth
bearing a long central cusp. and on eacli side 2 shorter,
narrower, lateral denticles of approximately same
strength and length, and a broad lateral cusp. slightly
shmte than central cusp. Lateral teeth sickle- slmp( -,
hroad,

Type Material:  Holotvpe: Panama, 1sla Venado, Bahia
Panama, Panama CASIZ 064667 (formerly SUPTC
9724): 1 paratype CASIZ (lormerly SU PTC 9725): 1
paratype BNINTE) 1964433,

Other Material Examined:  NMevico: Pta. San Felipe,
Iiu] v California, intertidallv, in mud and rocks, 28 spec.

CJID: inte |l|<] L in mud hetween rocks. 7 spee. (CS);
Hlt(lll(]‘ll, m tide, 19 spec. (SDNTINE S108S); 2
spec., int(-rti(lul, =15 m tide (SDNTIN 53452, fignred
in Badwin and D Attilio, 1976): intertidal, 9 spec.
(SDNIEINE 82868); 31 spec.. intertidal (SBMNI: Bahia
la Cholla, Sonora, intertidal in sand over rocks, 7 spec.
(CS): intertidal, —=1.5 i tide, 2 spec. (SDNHAL 9OS35):
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Figures 30—43.  Species of Typhisala. 30-34. Typhisala clarki (Keen and Campbell. 19640 30=-32. Panama. oft Iska Cébaco
dredged in 6-9 m. silty sand and rubble, R11, 22.S mim. 33. Balita Panana, Isla Venado, nnder stones at low tide. RTL 22.3 m. 34.
Mexico. San Felipe. Baja California. (CS). 25.0 mum (photo P. Sadeghian). 35—43. Typhisala arandis (A Adams, 1855). 35-36.
California. lectotype BMNH) 1974470 (here selected), 37.9 mm (photo P. Crab, BNINTH. 37-39. Mexico. Sonora. San ( irlos.
Punta Doble. 20-22 m, in mbble, R, 33.7 mm. 40 T. grandis, SBNINTL Mexico, Sonora, Guaymas, Bahia San Carlos. 15 m. 15.0
mm photo P. Sadeghian). 41-43. Costa Rica, Province of Puntarena. Iska Ballena, Canton de Osa, oftshore, between 12-25 m. RIL
24.0 mm




Page 60 THE NAUTILUS, Vol. 120, No. 2

Figures 11-55.  Protoconchs. =46, Typlisopsis coronatus (Broderip. 1833). 47149, Typhisopsis carolskoghindae new species
50-52. Typhisala clarki (Keen and Camphell 1964). 33-55. Typhisala grandis (A Adams, 1855). Scale bars: lignres 44, 17, 50, 53
= 0.5 mm: other figures = 200 . All photos by DL Geiger.

3 ospec. (SBNINTL: Panama: oll Isla Cébaco, dredgacd G 26.817): intertidal, 9 spec. (CS): Iske Gobernadora,
in 6-9 . silte sand and rabble, 1 spee. (RT1): Isla Ve- intertidal, 1 spec. (SDNTIM 93342); Bahia de Panama
nado, imder stones at low tide, 1 spec. (RHD); 21 spec. intertidal (SDNTINT 62897): 1sla Pedro Conzales, Tslas

ISBMNTD: inninddy simd at low tide, |1 spec. (IRSNB Perlas, 2 spec. (SBMNEH).
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Fi"uros 36-60.

Detail of spines and intritacaly. 36-37. Typhisopsis coronatns (Broderip, 1833). 38. Typlisala clarki (Keen and

Campbell. 1964). 539. Typhisopsis carolskoglundae new species 60. Typhisala grandis (A Adains, 1555). All RI1L. Scale bars = 2 mn.

Distribution:  San Felipe. Baja California and Bahia la
Cholla. Sonora, Mexico to Panama, intertidally to 6 .

Remarks:  The elecant lamellae ol the varices. the
smooth or m~;u'l) smooth shell surface, and the Jack of
brown spots on the apertural lip and previous varices of
T. clarki distinguish it from the other three species

Typhisala grandis (A. Adams. 1833)
Ficures 35—43. 53-535. 60, 65-66, 69)

Murex siphoniferns Lesson. 1544 16S (paralectotype MNITIN
see under Typhisopsis coronatns

Typhis grandis A. Adams. 1533: 42 pl. 27, fig. .

Typhis  Typhisopsis) grandis.—Keen. 1944: 54, fig. 15; Abbott.
1974: 192 (201S

Typhisala grandis.—1 ' Attilio. 1975: 37, 1 text fig.; Radwin and
D Attilio. 1976: 211, pl. 29, fig. 1: Abbott and Dance. 1952:

15S. 1 text fig
Typhis Typhisopsis) coronatus.—Keen. 1971 fig. 1031 (left
not T. coronatus Brode rip, 1833

Not Typhis 1 Typhisopsis) grandis—Keen, 1971: 340, fig. 1052
= [I«/ h pst ronatus

Not Typhisala grandi D Attilio, 1957: figs. 1-6; D Attilio
ind Hertz. 19SS ng 10S, a-¢

unca [ species

Typhisopsis carolsko-

Deseription:  Shell up to 379 mm in length. broad
heavy. Spire low or moderately high, angulate: proto
conch off-white of 2.5 rounded. smooth whorls, first
whorl not pustulose (Figures 53-35): teleoconch of up to
siv strongh shouldered whorls broadlv rounded on last

two whorls. Suture deeply impressed. obsenred by sue-
ceeding whorls. Axial sculpture [rom first te leoconch
whorl to antepenultimate whorl consisting of fonr low
sharp. varices. becoming broadly vonnded at periphery of
penultimate and last whorl with a sharp flange ¢ \t< mlm-r
out from the variv becoming fimbriate on its leading
edge: cach varix with a moderately slender, enving spine
at its d(l(lplt'dl extremity. Tmmediately adjacent to the
spine is a deep inde ‘ntation ante riorly, next to which the
anal siphon (tube) rests against the former partition. Fi-
nal anal siphon (functioning tube) long, at approximately
90° to the shell axis. Ape l‘Lllld] varix broadly expande d
constricted at anterior end: onter edge. 1 Nected and
densely fimbriate: commected to previous teleoconch
whorl l»\ a broad, high, densely luncllose partition. Ap-
ertural spine short. \ll.up]\ dorsally curved.

Spiral senlpture ol sharp. raise . primary cords, sec-
ondary cords visible under magnific ‘mu y (10x). Last
whorl, including siphonal canal with 22-23 cords. P1
with sealed. rounded anal tube, P2 ormamented with
short spine at intersection with variv. Other cords cannot
be (lll.’lllt“l«‘tl. .\lnr;d cords of approxinate v same mag-
nitude, more obvious on varices. ending as short, strongly
hackwards enmved, short spine at outer edge of apertural
varix.

Aperture round-ovate
peristome: outer lip with 3-3 brown spots often appeai
mna as \\(‘” on lnulillg‘ (~(l}_[(' of varices ]11'()\\11 s[ml .l
appearing on eacli intervarieal area: Siphonal canal lon

forming a continuous erect
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Figures 61-66.

Siphonal canal. 61-62. Typlisopsis coronatus (Braderip, 1833). 61 Adult specimen. 62, Juvenile. 63. Typhisopsis

carolskoghmdae new species 64, Typhisala clarki (Keen and Campbell, 19640, 65-66. Typhisala grandis (A. Adams. 1553). 65. Adult

specimen. 66. Juvenile. All RIT Scale bars = 0.5 nunn.

broad (Tuable ventrallv sealed. Sntural line strongly
shifted to the ri fhl left side of canal brox Wy ove 1].11)]mur
richt side. Mic ms(nll)llu( of thin, low, curved, lamellae
covering the canal and weakly overlapping varices, except
apertur: 11 varix. Intritacaly olf-white, sometimes thick.
with occasional axial striae.

Color milkv-white to lavender, Tight tan. tan or ahmost
entirely dark brown with brown colored spines, anal

tubes. and shoulder arca. Other brown spots between
spiral cords, on outer lip ol aperture, on leading edge of
varices, not intenvarically and occasionally on sutural line
of siphonal canal. Ope reulim comeus, h;jht bhrown, with
| l~12 concentrie lumellae and terminal nclens.
Radnla (Figure 69) with vachidian tooth hearing a long
central ensp, and on cacl side 3+ short, narrow, lateral
denticles of varied strenath and length, occasionally fused
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[’d'_’. 63

69

Figures 67-69.  Radulae (from D'Attilio and Tlertz, 195S).
67. '1'{/])]11\“}'\1\ coronatus 'lnmluip 1833), Islas Galipagos,
Isla Jeris. 68. Typhisala clarki (Keen and Camphell. 1964).
Mexico. Baja California . San Felipe. 69, Typhisala grandis (A.
Adams, 1553), Mexico, Bahia de Banderas, Unknown m wnifi-
cations.

or sphit. and a long. broad lateral cusp slightly shorter than
central ensp. L lt(’ldl tecth sickle-shaped. road.

Type Material:  BM(NTH) 197470, 3 syntypes here se-
lected as lectotvpe and paralectotypes (Figures 35-36),
“California”™ (see Remarks).

Other Material Examined:  Mexico: Punta Doble,
San Carlos, Sonora, 20-22 1w, in rubble. Ispec. (RH): 2
dd spec. 20-21 m diving. (SDNHNM 90S34); 1S-21 m, 4
spec. (CS); divers. 20-21 w in rubble, 2 dd spec.
SDNHM - off Balifa San Carlos. Sonora, dredged 31-75
m. 12 spu CS). 3 spec. (CTH); dredged 60w, 2 s‘pe(
(CJH): dredged 3-5 m. 4 spee. (SDNHIN T6475);
spec. 'SBMNH): 3 mi SE San Antonio, Guavias, S()-
nora, dredged 100 n1, 2 dd spec. (SDNTINE SOT6:4): Man-
zanillo. Colima, 20 spec. (SBNINII): in 6 m. (SDNIIN
23215 [as quadratus]): Costa Rica: Isla Ballena, Puntar-
enas. offshore. 12-25 m, -4 spec. (RH): 4 spec., ( RZ): Isla
Ballena, Canton de Osa. Puntarenas, offshore, between
12 and 25 m, 10 spec. subadult, dd) (RH): 3 spec.
CJ11: 2 spec. (RZ); Panama: 10 spec. (SBMNH); Isla
Gobernadora 1 spec. (MNIIN): extreme low tide. in
muddy sand near rocks, 1 spec. (RH); low tide, in mnddy
sand. 1 spec. (RI11): Isla Cébaco, dredged in 37 m, sand

and gravel hottom, T spec. (RH); 62-93 m, 1 spec
(IRSNB 1G 26.817); 37-52 m, 1 spec. (IRSNB 16
27.037); Isla Santa Catalina, (lrv(]g('t] 5-S m. 1 spec.
(RID); Isla Venado, intertidal, Tspee. . Ecuador: Islas
ul'dl)(l"()& Isla San Salvador, close tn B 1||m James, 30—
35 i, colll DURC Shasky, T spee. (SBNINH 366003).

Distribution:  Punta Doble, Sonora, Mexico to
Panama and the Islas Galdapagos, Ecuador, intertidally to
62 .

Remarks:  OF the three syntypes ol Typhis grandis
lioused in BM(NH), two are Typlisopsis coronatus, the
other is Typhisala grandis. In order to maintain the sta-
tus of T. grandis as it was illustrated by recent anthors
(except Keen, 1971), one syntype specimen is here des-
ignated as the lectotype (Figures 35-36). The type local-
ity is donbtful becanse, to our knowledge, no specimen
lhas ever been re ported from Califoria since then. Many
times in old publications “California™ is also nsed for
“lower California”™ now known as Baja California which is
part ol Mexico. It is probably the case here. Subadult
torms of T. grandis (Fignres 4043, 66) ditfer from the
adnlt form, in having a narrower, lower partition, a
rounded apertural varix without varical flange, a nar-
rower, niore acnte, siphonal canal. with the ventral su-
tural line being more central. In adults the left side of the
canal extensively overlaps the right side (Figure 65).

Discussion:  Both Typhisopsis and Typhisala seem to
be closely related, and it seems questionable whether
hoth are separate or not. However, several diflerences
have been detected so far: In Typhisopsis the varical
spine is Hat, hroadly triangnlar and strongly inward bent
(Figures 56, 59), compx 11((1 to the longer, \\ml\]\ twisted
sme in Typhisala (Figures 57, 60) tm(l the apertural
varix ol Typhisala is fimbriate and Dhroadly expanded
whercas the apertural varix of Typhisopsis is narrower
and more rounded with heavy raised spiral cords. The
question is whether or not sneh dilferences are signifi-
cant cnonglt to wirant separate: genera. Maybe DNA
work wonld be uselul in this d]’tlul]dl case.
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Table 2. Characters of Eastern Pacilic Species of Typliisopsis and Typhisala,

Character

Character states

Typlisophis coronatus

Typlisopsis
carolskoglnndae

Typliisala grandis

Typlisala clarki

1. Protoconch

Last teleoconch
whorl®

1. Shoulder spine

2. Anal tube
position

cords (siphonal
canal inchided)

4. Axial ribs

5. Apertaral varical
lange

Siphonal canal®

L. Mean:
breadtlviengtl

2. Position ol the
sutural line

Intritacalx

3. Number of spiral

2.75 white. conical,
rounded whorls,
pustulose on Livst whorl

Moderately broad

Flat, broad, not twisted at
base, shap, inenved at
acute end

Tubes adjacent to leading
edge ol preceding varix
and appressed to
previons partition.

1011, broad

Broad, rope-like ronmded
varices, apertural varix
with varieal fange

Edge reflected; weakly
squanmose, spiral cords
obvions, more strongly
squiunose on onter
portion

Moderately broad. long,
tupering

6.05/7.76 nun

Broadhy overlapping the
right side

Dinstinctive, chalky,
ollwhite. deeply
imreanlarly pitted

2.66 ronnded whorls,

pustulose on first whorl

Broud

Flat, not twisted, long,
Iroad at base, cinved
at acute end

Tubes adjucent to leading

edae ol varix and
appressed to previous
partition

13-15. narrow. broadly
spaced

First three teleoconch
whorls with sharp
varices; remaining

whorls broad, rornded:

;l])('mmll varix with
Iroad varical flange,
romdly cunving into
siphonal canal
approxinately 0.25
helore distal end

Broad, recived:
fimbriate on its onter
portion, romdly
cuving into spherical
canal

Moderately hroad

S.05/7.85 mm

Broadly overlapping right

side

Chalkv. off-white, simple
with occasional axial
striae

2.5 cremn-colored,
rounded whorls,
none pustulose

Broad

Weakly twisted, long,
broad at base, bent
dorsafly

Tubes adjucent to
preceding varix,
appressed to
preceding partition

21-22, narrow, broadly
spaced on siphonal
canal

Broad, rounded;
abapical portion
with small, thin,
crect lunellae;
apertural varix with
broad varical lange

Broadly expanded,
recived: strongly
fimbriate on its
onter ntion,
stronghy constricted
at anterior end

Broad
9.41/9.57 nun

Broadly overlapping
the right side

Chalky, often thick,
oll-white, simple.
with occasional axial
strine

2.75 white, sniooth, conical
ronnded whorls, pustulose
on fivst whorl

Broad

Weakly twisted, broad base,
long, open at distal end

Tubes approxinately midway
hetween varices, appressed
to preceding partition

12-14. only visible on shamp
edge of asial ridges,
otherwise simooth

Angulate. sharp. formed by
two appressed lamellae;
apertural varix expanded.

Broad, reflected as shallow
open spinelets: strongly
funbriate on its outer
portion

Tapering. long
1.91/7.62 mm

Strongly overlupping the
right side

Chalky, thin, offawhite to
cream, simple with
occasional axial stiiae,

¢ Characters of adult shells only
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